The accuracy of the orbit prediction has a remarkable impact on the operations of satellites: orbit maintenance, maneuver planning, data-take and data-download scheduling, etc. Especially for SAR-Interferometry missions the requirements to the prediction accuracy are enormous. Within this paper a new method will be presented to rise the prediction accuracy of commercial available orbit propagation tools. Combining the non-gravitational forces affecting the spacecraft, measured by mean of an accelerometer, an optimal modified drag coefficient can be calculated and implemented in the orbit propagation tool. The accuracy which can be reached with the presented method, after a propagation of 3 days, is about 10 -15 m RMS in cross-track and radial direction and about 100 m RMS in along-track direction.
INTRODUCTION
As a consequence of the ongoing automatization of mission planning for spacecraft and due to new requirements to prediction accuracy because of susceptible sensors (i.e., high resolution SAR) or products (i.e., Interferometry), methods have to be found to rise the accuracy of existing prediction tools. Keeping costs in mind the advancement of a commercial of the shelf (COTS) tool, if possible, reaches a higher value than the development of a completely new propagator. In the following a new method to rise the prediction accuracy of existing propagators will be shown.
DYNAMIC MODEL
In the framework of the statement of orbit propagation as an initial value problem, perturbation force models have been considered as shown in the following The perturbative acceleration term due to the solar radiation pressure was included in the aerodynamic acceleration, tolerating the slight imprecision introduced by its nondependency on the spacecraft velocity. The reason for this is that, as will be shown, accelerometer measurements of non gravitational perturbations were used to define the atmospheric forces dimensionless coefficients.
SURFACE FORCES COEFFICIENTS CALIBRATION
Aerodynamic accelerations in LEO are the most difficult ones to modelize: the a priori knowledge about the aerodynamic coefficient is low because it depends on the chemical constituent of the atmosphere, the molecular weight, the spacecraft surface material and the temperature of the impinging particles; the atmospheric density ρ is difficult to determine and was estimated by an atmospheric density model. The exposed crosssectional area A is another difficult parameter to estimate even a-posteriori with accurate attitude measurements. If a nominal value for A is taken and a density model for the estimation of ρ is used, a best estimation of the modified drag coefficient C D (solar pressure is included) considered as a free parameter compensates the errors contained in the estimations of A and ρ. This is a novel approach alternative to estimate an a priori optimal value of C D as a free parameter in an orbit determination process, to be used in a consequent orbit propagation process. In an a-posteriori analysis, the values of the acceleration vector sampled by an accelerometer can be filtered and give a realistic estimation of C D and its trend with time. Then an optimal value for C D can be estimated with a statistical analysis. In a satellite local coordinate system x S (nominal roll axis), y S, (nominal pitch axis) z S (nominal yaw axis), a simple and plausible filtering criterion can be considering those accelerometer measurements taken when x S was with a good approximation actually aligned with the spacecraft relative velocity vector. It arises from the consideration that the parameter A is the cross-sectional area perpendicular to x S . This turns into selecting the intervals where the velocities V rY and V rZ are both reasonably small at the same time. In the following some preliminary results of the analysis carried out for GRACE are shown. They are based on a data set that covers the period of 20 October to 01 November 2003 in which a solar storm took place. This period is to be considered as a worst case for the dynamic modeling of the spacecraft motion. A reasonable filtering criterion was in this case V rY < 300 m/s and V rZ < 300 m/s. The upper bound was chosen as a compromise between the necessity to have a reasonable alignment of the x S axis and to have an adequate number of measurements to make a statistical analysis. To perform the analysis, the following data, gently released by GRACE-ISDC (Information System and Data Center), were used: ACC1B (accelerometer data), GNV1B (precise orbit ephemeris with an accuracy of about 2.5 cm), MAS1B (spacecraft mass data), SCA1B (star camera data). In Fig. 1 a periodical behavior of the 9 th degree polynomial interpolation of the modified C D coefficient data can be noticed. As the period is approximately 24 hours, a collection of data over 24 hours suffices to give a complete description of the trend of C D with time. In the same figure the coincidence of the linear interpolation over the first 12 and 24 hours can be appreciated. A value of C D optimal for an orbit propagation over 1 or more days is its average behavior with time. In Fig. 2 we can see that for the considered GRACE orbit the value 1.65 is the most probable considering either a normal distribution of real C D data collected over 24 hours or the C D values represented over 24 hours by the line obtained from a linear interpolation of the real data over 12 hours. In Fig. 3a,b ,c the orbit propagation errors with respect to the GNV1B orbit of GRACE-A is shown in an orbiting local system. Initial state was one point of the GNV1B orbit. The surprisingly good results of the orbit propagation over three days confirm that the value found is actually representative for the average behavior of the perturbing non gravitational accelerations. 
SAR INTERFEROMETRY
As an application case we have verified the accuracy of the propagation of the range and range rate vectors between spacecraft GRACE-A and GRACE-B. This kind of study can be useful in the field of SAR interferometry, in which the knowledge of the baseline and its variation with time is very important. For this analysis the KBR1B data (K band ranging data of GRACE with a sampling rate of 5 s) were used as a reference. In Fig. 3d 
